This paper presents the process, methodology and results of the OECD 2017 Open-Useful-Reusable Government data Index (OURdata Index). This paper has three key objectives. First, it describes the design, content and methodology of the OECD 2017 OURdata Index and outlines the data collection and verification process. Second, it presents key findings of the composite indicators including overall country scores and scores by pillars and sub-pillars. Third, the paper presents the outcomes of different statistical tests to assess the robustness of the results, including tests to evaluate the sensitivity of the indicators to various weighting schemes. It concludes by highlighting the limitations of the Index and calls for further research on the impact of open government data policies and practices, in particular the relationship between open government policies and socio-economic outcomes as well as the performance and efficiency of public sector organisations.
INTRODUCTION
The OECD 2017 Open-Useful-Re-Usable Government Data Index (OURdata Index) presents information on open government data (OGD) policies and practices in 31 OECD countries based on the International Open Data Charter. The indicators cover, in detail, all 6 key principles. The information presented in the indicators shows the situation in OECD member countries as of 31 December 2016. As it is envisaged to update the information on a regular basis, these indicators are designed to allow countries to easily compare their progress in different areas of OGD policies and practices over time.
The OECD 2017 OURdata Index was published for the first time in the flagship report Government at a Glance 2017 (OECD, 2017) . A pilot version was released in the previous edition of Government at a Glance 2015 (OECD, 2015) . A forthcoming OECD report will analyse in greater detail the results and insights from the OURdata Index. Information on the OECD work on OGD is available at http://www.oecd.org/gov/digital-government/open-government-data.htm. Composite indicator scores and the full disaggregated dataset underlying the indicators are available at http://www.oecd.org/gov/government-at-a-glance-2017-database.htm. This paper has three key objectives. First, it describes the design, content and methodology of the OECD 2017 OURdata Index and outlines the data collection and verification process. Second, it presents key findings of the composite indicators including overall country scores and scores by pillars and sub-pillars. Third, the paper presents the outcomes of different statistical tests to assess the robustness of the results including tests to evaluate the sensitivity of the indicators to various weighting schemes.
Overall, this assessment reveals that the 2017 OECD OURdata Index is statistically sound in terms of coherence and balance. The three pillars which form the overall index (data availability, data accessibility, and government support for the re-use of data) seem to measure distinct aspects of a common underlying phenomenon. This is supported by the moderately strong level of correlation found across the three pillars. The overall score and the pillar scores are also moderately sensitive to changes in the weightings assigned based on Monte Carlo analysis. Finally, various tests used to evaluate convergent validity (whether the measure correlates well with other proxy measures of the same concept) and construct validity (whether the measure behaves as suggested by theory and common sense) appear satisfactory. Further research is, however, needed to assess empirically the relationship between open data policies and practices and broader societal outcomes including economic and social outcomes and the performance and efficiency of the public sector.
METHODOLOGY

Rationale
The issue of data-driven governmentsthat is, those that are capable of using data as a strategic asset to increase public sector performance, openness and transparency --has gained momentum over the past decade. This can be attributed to two phenomena. First, there is a growing consensus that open government is necessary to re-connect citizens with their government in the aftermath of the global financial crisis. An important and growing segment of the population in OECD countries do not trust public authorities and believe that public policies have been captured by vested interests. The creation of the Open Government Partnership in 2011 illustrates this growing focus on ensuring high levels of openness and transparency in government to address these concerns. Second, the proliferation of digital technologies creates new opportunities for the processing and re-use of the wealth of data collected and produced by public agencies in their day-to-day activities. New forms of partnerships and collaboration between the public sector and the broad set of actors of the open government data ecosystem enable the creation of innovative services and can support more data-driven policymaking.
This growing focus on new forms of public value co-creation has led to increased efforts by countries, regions, cities and organisations to implement the right mix of policies and practices, and to monitor their performance. Focusing on open government data, the European Commission, the Open Knowledge Foundation and the World Wide Web Foundation have all launched initiatives to monitor government performance in OGD at the central/federal level (see annex A). The Open Government Partnership Independent Reporting Mechanism also includes an evaluation of open data policies, but it is tailored to country objectives and action plans and the results are therefore not comparable internationally.
The OECD 2017 OURdata Index is the only indicator available that measures in detail government efforts to support OGD. It identifies implementation gaps, the existence of oversight mechanisms and the extent to which requirements apply to the whole government or only to certain ministries and agencies. The objective of the Index is to measure the level of "data availability, data accessibility and government support for the re-use of data based on the IODC principles". It relies on a single source of information: a survey instrument collected from high level government officials.
The survey instrument and indicator is based on the expertise of the OECD in this area and on a roadmap developed in 2013 (Ubaldi, 2013) . The OECD Open Data expert group, created in 2014 and composed of high-level government officials from member and partner countries, provided feedback on early versions of the survey instrument and indicator. The survey goes beyond assessing the number of open datasets available and evaluates the extent to which formal requirements have been adopted to support OGD and whether these requirements are implemented in practice by central/federal ministries and agencies.
Unlike the Open Data Barometer, the Index does not measure the impact of open government data on socioeconomic outcomes. Rather, it evaluates whether governments provide the enabling conditions to stimulate data re-use, including organising awareness events for businesses and civil society and training for civil servants. As such, the indicator can be used for triangulation purposes with other indicator sets that rely primarily on opinions from civil society experts (Open Data Barometer and Global Open Data Index).
Survey design and data validation
The data were collected via the OECD Survey on Open Government Data conducted between October and December 2016 1 . Respondents were high-level government officials (in many cases the National Chief Information Officer). The survey instrument and indicator were designed in consultation with the OECD Expert Group on Open Government Data. The survey is composed of 80 questions representing about 170 data points (a number of questions include sub-questions). This survey is designed to monitor the implementation of the International Open Data Charter (IODC) adopted in October 2015. The IODC is the most comprehensive international instrument currently available that provides a set of principles on open government data. This adds to the normative framework provided by the OECD Recommendation for enhanced access and more effective use of Public Sector Information (PSI) (OECD, 2008b) .
The first pilot edition of the OURData Index released in 2015 was based on the G8 Open Data Charter adopted in 2013.This second edition (2017) of the OURdata Index has been strengthened to cover the principles of the International Open data Charter (IODC). For this reason, results from the pilot edition of the OURdata Index 2015 and those from the Index 2017 cannot be compared at the moment. Comparability over time should be ensured as of the 2017 edition.
Various steps were included in the process to ensure the highest standards in data quality and accuracy, both before the survey was launched (the survey was piloted in different jurisdictions, a glossary of key terms was included, consultations with pilot countries were organised to clarify some issues) and after the data were collected (checking for internal and external consistency in the survey responses, comparing the answers to previous answers, verifying that supporting evidence was systematically provided before validating responses).
The detailed timeline for data collection is provided in annex B.
Construction of the dataset
All responses were recoded using numerical values with a maximum value equal to "1" corresponding to the best practices. Variables were re-coded in the following way:
 Questions on formal requirements: A value of 1 was awarded for the existence of requirements that apply to the entire government, a value of 0.5 was awarded for the existence of requirements adopted by some ministries/agencies and a value of 0 for the absence of formal requirements.
 Frequency type questions: A value of 1 was awarded for often, a value of 0.75 for most/sometimes, a value of 0.25 for some/rarely and a value of 0 for never. Most frequency type questions associated "sometimes" to "50-99%" of the time and some/rarely to "1-49%" of the time. Therefore the numerical values assigned correspondence to the average shares for both categories of answers.
 Binary type questions (Yes/No):
For the large majority of the questions a value of 1 was awarded for "Yes" and a value of 0 for "No".
There were no missing values in the questionnaires that were returned and therefore no estimations and imputations of values had to be produced.
Statistical analyses
The construction of the index follows the guidelines from the OECD/EU Handbook on Constructing Composite Indicators (2008) . Four main types of analyses were conducted with the data to ensure the highest standards in terms of validity and reliability of the indicators (OECD-EU, 2008):
 Correlation analysis
Correlation analysis was conducted with three objectives. First, to identify groups among the large range of data collected. Second, to identify variables that are extremely highly correlated and that might denote signs of redundancy/collinearity. Variables with high collinearity were either dropped or merged into a single variable to avoid double counting and over-weighting certain responses. Third, to test the accuracy of the indicators produced and, notably, convergent validity (whether the measure correlates well with other proxy measures of the same concept) and construct validity (whether the measure behaves as suggested by theory and common sense) (Gonzalez and al, 2017).
 Confirmatory Principal-Component Factor analysis
Factor analysis is a statistical check that examines how a set of variables are associated and whether they are correlated with each other. Factor analysis is based on the idea that if there is a significant correlation among the variables that constitute a composite, then no essential insight is lost by reducing this large set of variables into a smaller one (e.g. a composite). From a technical point of view, correlated original variables can be transformed through linear combinations into a new, smaller set of uncorrelated underlying variables that form a composite index.
Confirmatory factor analysis was conducted to inform the final version of the indicator. However, considering the limited number of observations (n=31) and the type of data (primarily categorical binary data) principal components analysis was mainly used as a 'search-light' in helping to identify unexpected trends (Arndt and al, 2015) .
 Cronbach alpha testing (scale reliability coefficient)
Cronbach's Alpha is a coefficient of reliability based on the correlations between indicators. This statistic is generally used to investigate the degree of correlation among a set of variables and to check the internal reliability of items in a model or survey. A Cronbach's alpha coefficient equal to zero means that the variables are independent (e.g. the selection is not correlated and therefore is statistically not relevant), while a coefficient equal to one means that the variables are perfectly correlated. In general, a coefficient of above 0.7 is considered to be an acceptable indication that the variables are measuring the same underlying construct.
 Sensitivity testing (Monte Carlo Simulation) (see Annex D)
Sensitivity testing was conducted to verify the sensitivity of the indicators created based on different weighting schemes. Monte Carlo simulations were run to test the sensitivity of the composite indicators to different weighting schemes. This technique uses 1 000 sets of randomly generated simulated weights to calculate possible composite indicator scores for each country under different weighting schemes. This is equivalent to assuming uncertainty about the most appropriate value of each of the individual weights assigned to construct the composite indicators (Arndt and al, 2015) .
RESULTS
The OURdata Index framework
The framework of the 2017 OURdata Index is an extended version of the original framework presented in the 2015 pilot version of the Index published in Government at a Glance 2015 and approved by the Public Governance Committee (OECD, 2015) . Based on the OECD expertise on the topic, multivariate analyses and regular discussions with the OECD expert group on Open Government Data, the original framework comprises 3 key pillars: Data availability, Data accessibility and Government support for data re-use. Each pillar aims to capture whether formal requirements have been adopted, whether these are implemented in practice and whether continuous improvements are informed through regular interactions with users and stakeholder engagement. To assess implementation, Pillars 1 and 2 rely on data provided by the central/federal open data portal (also called "one-stop shop portal") and the analysis of the portal was used to check and probe the data, whereas Pillar 3 relies on evidence provided by government officials .
Open-Useful Reusable Government data (OURdata Index), 2017: Pillars and Sub-pillars
Source: OECD Pillar 1 "Data availability" measures the extent to which governments have adopted and implemented formal requirements to promote open government data at the central/federal level. It covers primarily Principle 1 "Open by default" and 2 "Timely and comprehensive" of the IODC (see annex C). Pillar 3 "Government support for data reuse" measures the extent to which governments play a proactive role in promoting the re-use of government data inside and outside government. It covers primarily Principle 5 "Improved Governance and Citizen Engagement" and 6 "Inclusive Development and Innovation" of the IODC.
Data promotion initiatives and partnerships:
Measures the extents to which central/federal governments promote data awareness initiatives, data reuse initiatives and co-creation events (such as hackathons) and partnerships targeting businesses and the civil society.
Data literacy programmes in government:
Measures the extent to which central/federal governments promote data reuse inside governments primarily through the use of information sessions and training events.
Monitoring impact:
Measures the extent to which governments evaluate the socio economic impact and impact on public sector performance of open government data to support continuous improvement.
See annex D for a list of sub-principles (6 in total) not covered in this year's edition of the Index.
Production of the Index
The construction of the OURdata Index 2017 is based on 140 number of data points. There is no rule on the number of variables that should be included in a composite construct, but, compared to other composite constructs produced in the OECD Public Governance Directorate, this falls between the number of variables usually included for human resources management (HRM) composites (6-10 variables) (OECD, 2017) and the number of variables used to compute the Ireg indicators (1,500) (OECD, 2015) .
Each pillar of the Index (data availability, data accessibility, and government support for data reuse) has three sub-pillars (e.g. content of the open by default policy). The score for each pillar corresponds to an unweighted simple average of each sub-pillar 2 . At the sub-pillar level, implicit weighting was avoided since three sub-pillars were systematically retained under each main pillar.
Each sub-pillar has parameters (factors) identified via expert judgement and factor analysis. The score of each sub-pillar is computed as the unweighted simple average of each parameter. There are 9 parameters in Pillar 1, 8 parameters in Pillar 2 and 7 parameters in Pillar 3.
Country scores
The figures below provide the detailed country scores on the overall index, on each pillar and each sub-pillar.
It also provides the list of parameters included under each sub-pillars as well as chronbach alpha scores and number of data points from the survey included. Pillar 3 -Detailed sub-pillars and parameters:
Data promotion initiatives and partnerships (33.3%)
 Existence of data awareness programmes for businesses and civil society  Frequency of specific events to support data re-use among businesses and the civil society  Existence of formal partnerships with businesses and the civil society to support data re-use
Data literacy programmes in government (33.3%)
 Frequency of training events for public officials to support data-reuse  Frequency of information sessions and focus groups for public officials to support data-re-use 
Key findings
The OECD 2017 OURdata index highlighted a number of key findings:
 Proactive support for the re-use of OGD could be strengthened: Governments have put important efforts into setting up the formal requirements for disclosing a large quantity of datasets in open, unrestricted and re-usable formats. However, few governments take a proactive approach to encouraging the re-use of data both outside the public sector through data awareness initiatives, hackathons and co-creation events) and inside the public sector (via information sessions and regular training for civil servants). This is reflected by the lower average score on Pillar 3 (government support for data re-use) compared to Pillar 1 (data availability) and Pillar 2 (data accessibility) as presented below.  Consultation with stakeholders is commonly used to inform OGD policies, but few countries have put in place platforms where users can play an active role in monitoring the quality and adding to available data.
 Few countries closely monitor the economic and social impact of OGD as well as its impact on public sector performance and productivity. Monitoring impact is necessary to support continuous improvement and better understand the impact of OGD reforms.
More in-depth analyses of the results will be provided in the forthcoming OECD report on Open Government Data (2018-forthcoming).
CONCLUSION
Open government data (OGD) can be a powerful lever for social and economic development; and to strengthen public governance (e.g. by enabling a citizen-driven approach to the design of public services, by enhancing public sector efficiency and by spurring public sector integrity and accountability). The OECD OURdata Index (Open-Useful-Reusable data Index) is one of the tools developed by the OECD (together with country reviews) to support countries' work in the area of open government data. The Index highlights some of the strengths and weaknesses of central/federal governments' efforts in OECD member and partner countries on a selected set of indicators and helps identify potential areas for actions to ensure OGD availability, accessibility and reuse by public, private and civic actors. Additionally, the OURdata Index measures the level of implementation of the International Open Data Charter's principles at the central/federal level based on the policy framework developed by the OECD. In doing so, it provides practical guidance for countries in designing, implementing and evaluating OGD policies and initiatives to foster use and re-use for public value co-creation.
The 2017 edition of the Index shows that governments have made important efforts to support the provision of a large quantity of data in an open, free and accessible format but further work could be made to proactively support their re-use, as the extent to which countries conduct initiatives to promote data re-use outside and inside governments varies greatly. Moreover few countries monitor the economic and social impact of open data as well as the impact of open data on public sector performance. Data collected also suggest that there might be an implementation gap in a number of countries where policy developments have been introduced very recently. By contrast, the early adopters of OGD have been able to introduce and implement a large range of policies to promote data availability, accessibility and re-use. Thirdly, few countries have developed a central/federal data portal conceived as an exchange, collaboration and crowdsourcing platform where users are empowered not only to submit data and provide feedback on the quality and type of data for continuous improvement, but also to promote collaborations for greater reuse and impact of data.
In interpreting the survey results, it is important to bear in mind the methodological limitations of composite indicators, particularly those that, as in the current survey, are based on categorical variables (Arndt and al, 2015) . Composite indicators are useful for integrating large amounts of information into an easily understood format (Freudenberg, 2003) . However, by their very nature, cross-country comparable indicators cannot be context specific and cannot fully capture the complex realities of open government data policies. While the current survey puts a strong focus on evidence and examples to support country responses, it does not constitute an in-depth assessment of the quality of country practices in open government data.
In-depth country reviews are therefore required to complement the indicators. Reviews provide readers with a more detailed analysis of the content, strengths and shortcomings of countries' open government data policies, as well as detailed and context-specific recommendations for improvement. OECD member countries have a wide range of governance structures, administrative cultures and institutional and constitutional settings that are important to take into consideration to fully assess open government data policies and practices. While these are taken into account in OECD member country peer reviews, it is not possible to reflect all these country-specific factors in a cross-country comparison of OGD practices. For instance, to assess implementation in Pillars 1 and 2, the OECD OURdata Index focuses primarily on direct and indirect data provision on the central/federal data portal. The creation of a central repository for open government data is one of the principles in the IODC. At the same time, a myriad of line ministries and agencies also provide open government data on their own portals and websites, which is not captured in the Index.
The results of composite indicators are always sensitive to methodological choices, unless country answers are homogeneous across all practices. It is therefore important to interpret the results of countries with similar scores with caution. Instead composite indicators should be seen as a means of initiating discussion and stimulating public interest (OECD/European Union/JRC, 2008). To ensure full transparency, the methodology for constructing the composite indicators and underlying data as well as the results of the sensitivity analysis to different methodological choices, including the weighting system, are publicly available at: http://www.oecd.org/gov/govataglance.htm.
Finally, this paper identifies several areas that would benefit from further research and analyses to push the open agenda forward:
 The role of oversight, monitoring and quality control bodies: The OURdata Index includes a number of metrics on whether monitoring and evaluation mechanisms are in place (primarily through official reports, statistics and research). In the future, additional metrics could be added to capture the role of oversight and quality control bodies, which contribute to ensuring high standards in terms of data quality, regular updates and compliance. Robust monitoring and evaluation helps ensures a more consistent approach to open data practices, better quality data, and improves the conditions for the sharing and re-use of open data.
 Monitoring of capacity and engagement of Open Government Data ecosystem: Public value creation through open data requires re-use by a number of actors. Efforts to strengthen the maturity of the broad ecosystem as well as of the public sector's efforts to understand and engage an inclusive set of actors from such ecosystem for the creation of different types of public value (i.e. social, economic and good governance).
 Synergy/collaborations across levels of government: The OURdata Index includes only the central/federal level of government. This covers all line ministries and agencies, but excludes subnational levels (regional and local governments). This makes the Index highly comparable, but it is an important limitation. In a number of countries a significant share of open data initiatives takes place at the regional and municipal level, especially when it comes to data re-use initiatives and data awareness events. While the focus of the OURdata Index will remain on the central/federal level of government, the indicator could explore how to better capture data interoperability and partnerships across levels of government while still taking into account institutional differences across countries (e.g. federal vs unitary states).
 Linkages between OGD policies and outcomes: Ultimately the objective of the OURdata Index is to better capture the impact of OGD policies and practices on broader societal outcomes such as economic and social outcomes, as well as on the functioning of central/federal governments (e.g. productivity, service quality). The OECD will continue to work closely with members to improve methodologies to track the impact of open government data outside and inside government. For the moment, the knowledge base is being built primarily through specific case studies considering the important methodological barriers in measuring empirically the impact of open government data and the relationship between process and outcomes.
 Release of sectoral data (e.g. health, agriculture, etc.) , prioritising sector packages of IODC:
Increasing data availability and quality within specific sectors is an important way to engage and empower relevant actors within a specific community in data use and reuse for value creation.
Working with the specific communities to identify high value datasets within sectors can help broaden political commitment to open up data, make the open data movement more user-driven, strengthen networks to address common challenges and connect with local communities. The OECD will focus on this particularly in collaboration with the IODC Secretariat.
 Private sector efforts to re-use Open Government Data (especially high value datasets): Private sector actors that host Open Government Data increasingly offer a "platform" for public and private users to collaborate in public value co-creation and in finding innovative solutions to complex policy issues. Given its capacity to host large datasets and interest in multiplying the value of this data, the private sector (in all its complexity and diversity) represents an important segment of the ecosystem that should be expected to increasingly re-use OGD for economic value creation.
 Further research on the role of the principles of the OECD PSI Recommendation and how they complement, overlap or conflict with the IODC. Outliers (1 and 0). Middle categories: score normalized based on difference with the mean: More than 75% above the mean = 0.75; less than 75% above or below the mean = 0.5; 75% below the mean = 0.25. 
LIST OF ANNEXES:
Annex D: List of sub-principles from the International Open Data Charter not covered in the 2017 OECD OURdata index
Factor level: Pillar 1
Note: Results from the Monte Carlo simulation where 1,000 different weights were assigned to each sub-pillars. Diamonds represent the indicator scores and vertical lines represent the 90% confidence intervals derived from the random weights analysis. Source: OECD analysis
Factor level: Pillar 2
Note: Results from the Monte Carlo simulation where 1,000 different weights were assigned to each sub-pillars. Diamonds represent the indicator scores and vertical lines represent the 90% confidence intervals derived from the random weights analysis.
Annex F: Exploring validity (construct and convergent) and reliability
This section looks at different ways to test the accuracy of the 2017 OURdata Index construct and in particular validity (construct and convergent) and reliability. Considering the limitations in terms of sample size, methodologies and the few number of external sources available this should be interpreted as a first attempt to test the accuracy of the construct rather than final and definitive conclusions.
Construct validity
Construct validity can be tested by looking at whether different dimensions of open government data as measured through the same assessment are correlated with each other (Gonzales, 2017) . This analysis can help to highlight whether the different dimensions of governance are capturing different facets of the same phenomenon, or are referring to fundamentally different phenomena.
Overall there is a strong and statistically significant correlation between the 3 pillars (r>0.6) of the 2017 OURdata Index which suggests that they potentially measure a related underlying phenomenon. At the same time the levels of correlation remain reasonable and indicate no signs of redundancy. Pillar 3: Government support for data re-use 0.72*** 0.70*** 1.00
Note: Pearson correlation coefficients between the 3 pillars of the OURdata Index. "***"denotes significance at the 1% level.
Source: OECD analysis
Construct validity can also be tested by looking at whether a construct correlates well with another measure for which theory suggests there should be some level of correlation. There is a statistically significant strong positive correlation (r=0.69) between the OECD 2017 OURdata Index (total score) and the 2017 Open Data Barometer (impact score). The "impact" dimension of the Open Barometer captures political, economic and social impacts of open government data. The measurement approach "treats online, mainstream media and academic publications about open data impacts as a proxy for existence of impacts, with researchers asked to score the extent of impact on a 0 -10 scale". The fact that the countries scoring well on the OURdata Index also tend to perform well when it comes to impact is an indication of construct validity since the assumption is that the adoption and implementation of adequate open government data policies and practices should in theory lead to greater impact. However, further research would be needed to establish any causal links between open government data policies and practices and socio-economic impact.
